Electrophysiological studies of oxytocin neurons in organotypic slice cultures.
We have developed organotypic slice cultures derived from postnatal rat hypothalamus which contain well-differentiated oxytocin neurons. Intracellular recordings of identified neurons show that these cultured oxytocin cells exhibit basal electrical properties closely similar to those of magnocellular cells recorded in vivo and in acute in vitro preparations from adult animals. The cultures also include GABAergic and glutamatergic neurons making connections with the oxytocin cells, which strongly suggests that the rich GABAergic and glutamatergic innervations of adult oxytocin neurons in vivo derive largely from local hypothalamic sources. Pharmacological manipulations indicate that the cultured oxytocin neurons present functional GABAA (but not GABAB) receptors, and ionotropic non-NMDA and NMDA receptors, but no metabotropic receptors for glutamate. These synaptic inputs control to a great extent the electrical activity of oxytocin neurons. Of particular interest is our observation that the cultured oxytocin neurons display a recurrent bursting activity which does not appear to result from an endogenous regenerative activity, but from a patterned glutamatergic input. Our preliminary data show that oxytocin plays a facilitatory role in this bursting activity and suggest that such activity is generated within an hypothalamic circuitry.